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Can Technology Replace Social 


“Can we identify Quick Technological Fixes for 
profound and almost infinitely complicated social 
problems,” asks Alvin Weinberg in the article that 
follows; “ ‘fixes’ that are within the grasp of mod- 
ern technology, and which would either eliminate 
the original social problem without requiring a 
change in the individual's social attitudes, or would 
so alter the problem as to make its resolution more 
feasible?” 

Alvin Weinberg is Director of Oak Ridge Nation- 
al Laboratory. His article was originally presented 
as the acceptance speech for the 1966 University 
of Chicago Alumni Award. 


During the war, and immediately afterward, the federal 
government mobilized its scientific and technical re- 
sources, such as the Oak Ridge National Laboratory, 
around great technological problems. Nuclear reactors, 
nuclear weapons, radar, and space are some of the mi- 
raculous new technologies that have been created by this 
mobilization of federal effort. In the past few years there 
has been a major change in focus of much of our federal 
research. Instead of being preoccupied with technology, 
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our government is now mobilizing around problems that 
are largely social. We are beginning to ask what we can 
do about world population, the deterioration of our en- 
vironment, our educational system, our decaying cities, 
race relations, poverty. President Johnson has dedicated 
the power of a scientifically oriented federal apparatus 
to finding solutions for these complex social problems. 
Social problems are much more complex than are 
technological problems, and much harder to identify: 
How do we know when our cities need renewing, or 
when our population is too big, or when our modes of 
transportation have broken down? The problems are, in 
a way, harder to identify just because their solutions are 
never clear-cut: How do we know when our cities are 
renewed, or our air clean enough, or our transportation 
convenient enough? By contrast the availability of a 
crisp and beautiful technological solution often helps 
focus on the problem to which the new technology is 
the solution. I doubt that we would have been nearly as 
concerned with an eventual shortage of energy as we 
now are if we had not had a neat solution—nuclear en- 
ergy—available to eliminate the shortage. 


Engineering? 


There is a more basic sense in which social problems 
are harder than are technological problems. A social 
problem exists because many people behave, individu- 
ally, in a socially unacceptable way. To solve a social 
problem one must induce social change—one must per- 
suade many people to behave differently than they have 
behaved in the past. One must persuade many people to 
have fewer babies, or to drive more carefully, or to re- 
frain from disliking Negroes. By contrast, resolution of 
a technological problem involves many fewer individual 
decisions. Once President Roosevelt decided to go after 
atomic energy, it was by comparison a relatively simple 
task to mobilize the Manhattan Project. 

The resolution of social problems by the traditional 
methods—by motivating or forcing people to behave 
more rationally—is a frustrating business. People don’t 
behave rationally; it is a long, hard business to persuade 
individuals to forego immediate personal gain or pleas- 
ure, as seen by the individual, in favor of longer-term 
social gain. And indeed, the aim of social engineering is 
to invent the social devices—usually legal, but also moral 
and educational and organizational—that will change 
each person’s motivation and redirect his activities to 
ways that are more acceptable to the society. 

The technologist is appalled by the difficulties faced 
by the social engineer; to engineer even a small social 
change by inducing individuals to behave differently is 
always hard even when the change is rather neutral or 
even beneficial. For example, some rice eaters in India 
are reported to prefer starvation to eating the wheat we 
send them. How much harder it is to change motiva- 
tions where the individual is insecure and feels threat- 
ened if he acts differently, as illustrated by the poor 
white man’s reluctance to accept the Negro as an equal. 
By contrast, technological engineering is simple; the 
rocket, the reactor, and the desalination plants are de- 
vices that are expensive to develop, to be sure, but their 
feasibility is relatively easy to assess, and their success 
relatively easy to achieve once one understands the sci- 
entific principles that underlie them. 

It is therefore tempting to raise the following ques- 
tion: In view of the simplicity of technological engi- 
neering, and the complexity of social engineering, to 
what extent can social problems be circumvented by re- 
ducing them to technological problems? Can we iden- 


tify Quick Technological Fixes for profound and almost 
infinitely complicated social problems, “fixes” that are 
within the grasp of moder technology, and which 
would either eliminate the original social problem with- 
out requiring a change in the individual’s social atti- 
tudes, or would so alter the problem as to make its reso- 
lution more feasible? To paraphrase Ralph Nader, to 
what extent can technological remedies be found for so- 
cial problems without first having to remove the causes 
of the problem? It is in this sense that I ask: “(Can tech- 
nology replace social engineering?” 


@ THE MAJOR TECHNOLOGICAL FIXES 
OF THE PAST 


To explain better what I have in mind I shall describe 
how two of our most profound social problems—poverty 
and war—have in some limited degree been solved by 
the Technological Fix, rather than by the methods of 
social engineering. 

The traditional Marxian view of poverty regarded our 
economic ills as being primarily a question of maldistri- 
bution of goods. The Marxist recipe for elimination of 
poverty, therefore, was to eliminate profit, in the errone- 
ous belief that it was the loss of this relatively small in- 
crement from the worker’s paycheck that kept him 
poverty-stricken. The Marxist dogma is typical of the 
approach of the social engineer: One tries to convince or 
coerce many people to forego their short-term profits in 
what is presumed to be the long-term interest of the 
society as a whole. 

The Marxian view seems archaic in this age of mass 
production and automation, not only to us, but appar- 
ently to many East European economists. For the bril- 
liant advances in the technology of energy, of mass pro- 
duction, and of automation have created the affluent 
society. Technology has expanded our productive capac- 
ity so greatly that even though our distribution is still 
ineficient and unfair by Marxian precepts, there is 
more than enough to go around. Technology has pro- 
vided a “fix”—greatly expanded production of goods— 
which enables our capitalist society to achieve many of 
the aims of the Marxist social engineer without going 
through the social revolution Marx viewed as inevitable. 
Technology has converted the seemingly intractable so- 
cial problem of widespread poverty into a relatively 
tractable one. 

My second example is war. The traditional Christian 
position views war as primarily a moral issue: If men be- 
come good, and model themselves after the Prince of 
Peace, they will live in peace. This doctrine is so deeply 
ingrained in the spirit of all civilized men that I suppose 
it is blasphemy to point out that it has never worked 
very well—that men have not been good, and that they 
are not paragons of virtue or even of reasonableness. 

Although I realize it is a terribly presumptuous claim, 
I believe that Edward Teller may have supplied the 
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nearest thing to a Quick Technological Fix to the prob- 
lem of war. The hydrogen bomb greatly increases the 
provocation that would lead to large-scale war, not be- 
cause men’s motivations have been changed, nor be- 
cause men have become more tolerant and understand- 
ing, but rather because the appeal to the primitive 
instinct of self-preservation has been intensified far be- 
yond anything we could have imagined before the H- 
bomb was invented. To point out these things today, 
with the United States involved in a shooting war, must 
sound hollow and unconvincing; yet the desperate and 
partial peace we have now is far better than a full- 
fledged exchange of thermonuclear weapons. One can’t 
deny that the Soviet leaders now recognize the force of 
H-bombs, and that this has surely contributed to the 
less militant attitude of the USSR. And one can only 
hope that the Chinese leadership, as it acquires familiar- 
ity with H-bombs, will also become less militant. If I 
were to be asked who has given the world a more effec- 
tive means of achieving peace—our great religious lead- 
ers who urge men to love their neighbors and thus avoid 
fights, or our weapons technologists who simply present 
men with no rational alternative to peace—I would vote 
for the weapons technologist. That the peace we get is 
at best terribly fragile I cannot deny; yet, as I shall ex- 
plain, I think technology can help stabilize our imper- 
fect and precarious peace. 


@ THE TECHNOLOGICAL FIXES OF THE FUTURE 


Are there other Technological Fixes on the horizon, 
other technologies that can reduce immensely compli- 
cated social questions to a matter of “engineering”? Are 
there new technologies that offer society ways of cir- 
cumventing social problems and at the same time do not 
require individuals to renounce short-term advantage for 
long-term gain? 

Probably the most important new Technological Fix 
is the intra-uterine device for birth control. Before the 
IUD was invented, birth control demanded the very 
strong motivation of countless individuals. Even with 
the pill, the individual’s motivation had to be sustained 
day in and day out; should it flag even temporarily, the 
strong motivation of the previous month might go for 
naught. But the IUD, being a one-shot method, greatly 
reduces the individual motivation required to induce a 
social change. To be sure, the mother must be sufficient- 
ly motivated to accept the IUD in the first place, but, as 
experience in India already seems to show, it is much 
easier to persuade the Indian mother to accept the IUD 
once than it is to persuade her to take a pill every day. 
The IUD does not completely replace social engineer- 
ing by technology. Indeed, in some Spanish-American 
cultures where the husband’s manliness is measured by 
the number of children he has, the IUD attacks only 
part of the problem. Yet in many other situations, as in 
India, the IUD so reduces the social component of the 
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problem as to make an impossibly difficult social prob- 
lem much less hopeless. 

Let me tum now to problems which, from the 
beginning, have had both technical and social compo- 
nents—those concemed with conservation of our re- 
sources: our environment, our water, and our raw mate- 
tials for production of the means of subsistence. The 
social issue here arises because many people by their in- 
dividual acts cause shortages and thus create economic, 
and ultimately social, imbalance. For example, people 
use water wastefully, or they insist on moving to Cali- 
fornia because of its climate. And so we have water 
shortages; or too many people drive cars in Los Angeles 
with its curious meteorology, and Los Angeles suffocates 
from smog. 

The water resources problem is a particularly good 
example of a complicated problem with strong social 
and technological connotations. Our management of 
water resources in the past has been based largely on the 
ancient Roman device, the aqueduct. Every water short- 
age was to be relieved by stealing water from someone 
else who at the moment didn’t need the water or was 
too poor or too weak to prevent the theft. Souther Cal- 
ifornia would steal from Northern California, New York 
City from upstate New York, the farmer who could af- 
ford a cloud-seeder from the farmer who could not af- 
ford a cloud-seeder. The social engineer insists that such 
expedients have gotten us into serious trouble; we have no 
water resources policy, we waste water disgracefully, and, 
perhaps, in denying the ethic of thriftiness in using wa- 
ter, we have generally undermined our moral fiber. The 
social engineer, therefore, views such technological she- 
nanigans as being shortsighted, if not downright im- 
moral. Instead, he says, we should persuade or force 
people to use less water, or to stay in the cold middle- 
west where water is plentiful instead of migrating to 
California where water is scarce. 

The water technologist, on the other hand, views the 
social engineer’s approach as rather impractical. To per- 
suade people to use less water or to get along with ex- 
pensive water is difficult, time-consuming, and uncer- 
tain in the extreme. Moreover, say the technologists, 
what right does the water resources expert have to insist 
that people use water less wastefully? Green lawns and 
clean cars and swimming pools are part of the good life, 
American style, 1966, and what right do we have to deny 
this luxury if there is some alternative to cutting down 
the water we use? 

Here we have a sharp confrontation of the two ways 
of dealing with a complex social issue: The social engi- 
neering way which asks people to behave more “reason- 
ably,” the technologist’s way which tries to avoid chang- 
ing people’s habits or motivation. Even though I am a 
technologist, I have sympathy for the social engineer. I 
think we must use our water as efficiently as possible, 
that we ought to improve people’s attitudes toward the 
use of water, and that everything that can be done to 


rationalize our water policy will be welcome. Yet, as a 
technologist, I believe I see ways of providing more wa- 
ter more cheaply than the social engineers may concede 
is possible. 

I refer to the possibility of nuclear desalination. The 
social engineer dismisses the technologist’s simple- 
minded idea of solving a water shortage by transporting 
more water, primarily because in so doing the water user 
steals water from someone else—perhaps foreclosing the 
possibility of ultimately utilizing land now only sparsely 
settled. But surely water drawn from the sea deprives no 
one of his share of water. The whole issue is then a 
technological one: Can fresh water be drawn from the 
sea cheaply enough to have a major impact on our 
chronically water-short areas like Southern California, 
Arizona, and the eastern seaboard? 

I believe the answer is yes, although much hard tech- 
nical work remains to be done. A large program to de- 
velop cheap methods of nuclear desalting has been un- 
dertaken by the United States, and I have little doubt 
that within the next ten to twenty years we shall see huge 
dual-purpose desalting plants springing up on many 

‘parched sea coasts of the world. At first these plants will 
produce water at municipal prices. But I believe, on the 
basis of research now in progress at Oak Ridge and else- 
where, water from the sea at a cost acceptable for agri- 
culture—less than ten cents per one thousand gallons— 
is eventually in the cards. In short, for areas close to the 
sea coasts, technology can provide water without requir- 
ing a great and difficult effort to accomplish change in 
people’s attitudes toward the utilization of water. 

The Technological Fix for water is based on the avail- 
ability of extremely cheap energy from very large nuclear 
reactors. ‘What other social consequences can one fore- 
see flowing from really cheap energy eventually available 
to every country, regardless of its endowment of con- 
ventional resources? While we now see only vaguely the 
outlines of the possibilities, it does seem likely that from 
very cheap nuclear energy we shall get hydrogen by elec- 
trolysis of water, and thence the all-important ammonia 
fertilizer necessary to help feed the hungry of the world; 
we shall reduce metals without requiring coking coal; 
we shall even power automobiles with electricity, via 
fuel cells or storage batteries, thus reducing our world’s 
dependence on crude oil, as well as eliminating our air 
pollution insofar as it is caused by automobile exhaust 
or by the burning of fossil fuels. In short, the widespread 
availability of very cheap energy everywhere in the world 
ought to lead to an energy autarchy in every country of 
the world, and eventually to an autarchy in the many 
staples of life that should flow from really cheap energy. 


@ WILL TECHNOLOGY REPLACE 
SOCIAL ENGINEERING? 


I hope these examples suggest how social problems 
can be circumvented or at least reduced to less formida- 


ble proportions by the application of the Technological 
Fix. The examples I have given do not strike me as be- 
ing fanciful, nor are they at all exhaustive. I have not 
touched, for example, upon the extent to which really 
cheap computers and improved technology of commu- 
nication can help improve elementary teaching without 
having first to improve our elementary teachers. Nor 
have I mentioned Ralph Nader’s brilliant observation 
that a safer car, and even its development and adoption 
by the automobile industry, is a quicker and probably 
surer way to reduce traffic deaths than is a campaign to 
teach people to drive more carefully. Nor have I in- 
voked some really fanciful Technological Fixes: like 
providing air conditioners, and free electricity to operate 
them, for every Negro family in Watts on the assump- 
tion, suggested by Huntington, that race rioting is corre- 
lated with hot, humid weather—or the ultimate Tech- 
nological Fix, Aldous Huxley’s “soma pills” to eliminate 
human unhappiness without improving human relations 
in the usual sense. 

My examples illustrate both the strength and the 
weakness of the Technological Fix for social problems. 
The Technological Fix accepts man’s intrinsic short- 
comings and circumvents them or capitalizes on them 
for socially useful ends. The Fix is therefore eminently 
practical and in the short term relatively effective. One 
doesn’t wait around trying to change people’s minds: If 
people want more water, one gets them more water 
rather than requiring them to reduce their use of water; 
if people insist on driving autos while they are drunk, 
one provides safer autos that prevent injuries even in a 
severe accident. 

But the technological solutions to social problems 
tend to be incomplete and metastable, to replace one 
social problem with another. Perhaps the best example 
of this instability is the peace imposed upon us by the 
H-bomb. Evidently the pax hydrogenium is metastable 
in two senes: In the short term, because the aggressor 
still enjoys such an advantage; in the long term, because 
the discrepancy between have and have-not nations 
must eventually be resolved if we are to have permanent 
peace. Yet, for these particular shortcomings, technol- 
ogy has something to offer. To the imbalance between 
offense and defense, technology says let us devise pas- 
sive defense which redresses the balance. A world with 
H-bombs and adequate civil defense is less likely to lapse 
into thermonuclear war than a world with H-bombs 
alone, at least if one concedes that the danger of ther- 
monuclear war mainly lies in the acts of irresponsible 
leaders. Anything that deters the irresponsible leader is a 
force for peace: A technologically sound civil defense 
would therefore help stabilize the balance of terror. 

To the discrepancy between haves and have-nots, 
technology offers the nuclear energy revolution, with its 
possibility of autarchy for haves and have-nots alike. 
How this might work to stabilize our metastable ther- 
monuclear peace is suggested by the possible political 
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effect of the recently proposed Israeli desalting plant: 
I should think that the Arab states would be much less 
set upon destroying the Jordan River Project if the Is- 
raelis had a desalination plant in reserve that would nul- 
lify the effect of such action. In this connection, I think 
countries like ours can contribute very much. Our coun- 
try will soon have to decide whether to continue to 
spend $5.5 < 10° per year for space exploration after our 
lunar landing. Is it too outrageous to suggest that some 
of this money be devoted to building huge nuclear de- 
salting complexes in the arid ocean rims of the troubled 
world? If the plants are powered with breeder reactors, 
the out-of-pocket costs, once the plants are built, should 
be low enough to make large-scale agriculture feasible in 
these areas. I estimate that for $4 10° per year we 
could build enough desalting capacity to feed more than 
ten million new mouths per year, provided we use agri- 
cultural methods that husband water, and we would 
thereby help stabilize the metastable, bomb-imposed 
balance of terror. 

Yet I am afraid we technologists will not satisfy our 
social engineers, who tell us that our Technological 
Fixes do not get to the heart of the problem; they are at 
best temporary expedients; they create new problems as 
they solve old ones; to put a technological fix into ef- 
fect requires a positive social action. Eventually, social 
engineering, like the Supreme Court decision on deseg- 
regation, must be invoked to solve social problems. And 
of course our social engineers are right: Technology will 
never replace social engineering. But technology has 
provided and will continue to provide to the social en- 
gineer broader options, making intractable social prob- 
lems less intractable; perhaps most of all, technology will 
buy time, the precious commodity that converts violent 
social revolution into acceptable social evolution. 

Our country now recognizes—and is mobilizing to 
meet—the great social problems that corrupt and disfig- 
ure our human existence. It is natural that in this mobi- 
lization we should look first to the social engineer. Un- 
fortunately, however, the apparatus most readily avail- 
able to the government, like the great federal laborato- 
ries, is technologically, not socially oriented. I believe 
we have a great opportuity here for, as I hope I have 
persuaded the reader, many of our social probléms do 
admit of technological solutions. Our already deployed 
technological apparatus can contribute to the resolution 
of social questions. I plead, therefore, first for our govern- 
ment to deploy its laboratories, its hardware contractors, 
its engineering universities, on social problems. And I 
plead secondly for understanding and cooperation be- 
tween technologist and social engineer. Even with all 
the help he can get from the technologist, the social en- 
gineer’s problems are never really solved. It is only by 
cooperation between technologist and social engineer 
that we can hope to achieve what is the aim of all tech- 
nologists and social engineers—a better society, and 
thereby a better life, for all of us who are part of society. 
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The Supersonic 


KURT H. HOHENEMSER 


For eighteen years Kurt H. Hohenemser was en- 
gaged in helicopter research development at Mc- 
Donnell Aircraft Corporation. He is presently 
professor of aerospace engineering, Washington 
University (St. Louis). His article is based upon a 
revised and condensed version of one appearing 
under the same title in Scientist and Citizen, 
April 1966. 


In retrospect it is obvious that something very funda- 
mental went wrong in the development of the auto- 
mobile. It kills fifty thousand persons and injures two 
million more each year in the United States alone; it 
hopelessly congests many cities and pollutes the air in 
metropolitan areas, taking an additional toll in reduced 
health and premature deaths. In our democracy it is the 
citizen’s responsibility to make sure that future devel- 
opments in the transportation field are planned with 
more regard to society's true interest than has been 
shown in our automobile and road construction pro- 
grams. 

We are now in the inception period of a new means 
of transportation, the supersonic transport airplane 
(SST), which is designed to increase the cruising speed 
of jet transports from 550 miles per hour to 1,800 miles 
per hour, the speed of sound at cruising altitude being 
680 miles per hour. Unlike the automobile, the SST is 
government planned and financed. The likely conse- 
quences of its introduction can be fairly well foreseen 
one or two decades before a substantial impact on soci- 
ety will be felt. 


